Patients were identified who presented to a district general hospital with the sudden onset of severe and unusual headaches, with a provisional diagnosis of subarachnoid haemorrhage, and in whom lumbar puncture was thus urgently required. The criteria for inclusion were: a headache starting within seconds, reaching maximum intensity within one minute, and normal CSF examination within 48 hours of onset of headache. All patients were interviewed at the time of presentation. Follow up was by telephone interview.
The clinical features were compared with those obtained from records of patients presenting to a regional neurosurgical unit in the same hospital with subarachnoid haemorrhage with no focal neurological symptoms or signs or impairment of conscious level at presentation. Differences between groups were examined using the chi-square test for differences between proportions and student t test for continuous variables.
Sixteen patients with thunderclap headache presenting over a 16 months period were identified. Eight were male. Mean age at time of presentation was 42 years (range 29-63). All presented within 24 hours of onset of headache. All described the headache as the worst headache they had experienced. Site of onset, accompanying symptoms and signs and possible precipitating events are shown in the table. Three patients had experienced a similar thunderclap headache previously, one eight days before and two the previous day; in all patients this was described as being very similar to the presenting headache. Six patients had previously experienced headaches more frequently than monthly, although never like the presenting headache. Three of these described common migraine and the others described non-specific headache. Coexistent disease was hypothyroidism and diabetes mellitus in individual cases. Twelve patients had a brain CT within 48 hours of onset ofheadache and in all cases this was normal.
All patients were followed up by a telephone interview after a mean of 20 4 months (range 14-24, median 21 unruptured cerebral aneurysm may be coincidental;' even if they are related this appears to be a rare association and the risks of routine angiography would almost certainly outweigh the benefit.
The pathophysiological mechanism underlying thunderclap headache remains uncertain. It may represent an atypical form of migraine and in some cases may herald the onset ofmore typical attacks. This association has been supported by Salloum et al who noted a history of migraine in three out of seven patients with thunderclap headache; all patients, however, had angiography at the time of presentation therefore excluding structural vascular lesions.4 Three of the 16 patients in this study had a past history of migraine, a proportion not significantly different from a normal population, while in one case the thunderclap headache preceded the onset of common migraine. Therefore although a migrainous process may underlie some episodes of thunderclap headache, it is unlikely to account for all cases. A benign explosive onset headache is well described after exertion and during sexual activity, and in the latter had been ascribed to a hyperdynamic circulation;' this may account for some cases of thunderclap headache although, in this study, the majority of cases occurred while at rest. It seems likely that a number of different factors may be responsible for the headaches in different patients.
The comparison of clinical features with showed a haemorrhage in the right parietal region. Nine days later, a scan showed an inhomogenous structure with possible calcification (figure 1). The MRI showed a cavernous angioma in the right parietal region.
The second patient, a woman aged 51 years, suffered an accident while riding in a car on the autobahn. A tyre broke loose on a truck driving in the opposite direction and rolled into the car in which she was riding. She lost consciousness immediately and was subsequently intubated by a doctor in the emergency ambulance. At the time of admission she had a considerable scalp injury and a haematoma around the left eye. She localised Figure 1 Non-homogenous structure of intracerebral right parietal haemorrhage, in resorption after riding accident (patient 1).
to pain stimulation and did not show any focal neurological signs. Radiographs showed a left orbital roof fracture, a compression fracture of the third thoracic vertebra, and a ventral separation of the massa lateralis of the second cervical vertebra. In addition to the left orbital roof fracture, a CT scan showed extensive subarachnoid haemorrhage in the basal cisterns (figure 2), the interhemispheric cistern, and cortical subarachnoid space with intraventricular haemorrhage in the third and fourth ventricles. After intensive treatment she showed considerable improvement and was extubated after six days and slowly mobilised. Two weeks later the orbital fracture was closed surgically. A few hours later there was increasing loss of consciousness and headaches. The CT scan showed a new, fresh subarachnoid haemorrhage with ventricular haemorrhage. Angiography showed a peasized aneurysm of the supraclinoid part of the right internal carotid artery.
The differentiation between a spontaneous and a traumatic intracranial haemorrhage has important consequences. A spontaneous intracerebral haematoma of atypical localisation or a spontaneous subarachnoid haemorrhage require angiography to exclude or con- firm a vascular lesion. Due to the great risk of recurrent haemorrhages early surgery on the source is recommended.' In contrast, traumatic subarachnoid haemorrhage does not require any surgical or other treatment. Difficulties arise in two main circumstances: either the patient suffers an accident for unknown reasons and the CT scan shows changes which are unusual for injury (patient 1), or the exact circumstances of the accident are known and apparently confirm injury but the CT scan shows another source for the intracranial haemorrhage (patient 2). Only the neuroradiological findings (patient 1) or the clinical progress (patient 2) led to a correct diagnosis of the vascular malformation. The injury must have led to haemorrhage from the cavernous angioma and the supraclinoid aneurysm. In addition to failure to detect some consequences of injury2 or detection only after a time delay,3 the CT findings may lead to a misdiagnosis. 
